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lujestion Dressurc oo Goovratisn tuee na o, soethre oo slse Lo st

intivi uLil -,

The pre uctio . o7 Ll b caleas mart s Sad) aucoantie. The {iavt colour
is injectc . 1. si~ting 1, hon by basic Dart is cototoed by mcens of < hydeaulis
onertad plote o gtation  oan. the Lot colow: iy inje tee, at the same time
another basic wart 1s beine ingected oot gtation 1. ¢ recuired, o ghuttle ol te
coin B¢ unssd instead of o rotating plate, e.g. Tor th orocuction of kcys [for office
machines, The twe colours arc prodaced in cne working oneration using a 20 - 25
cavity mould, ejeeting kv completoely froc of burrs, spiue <nd with a tolerance
Or # 4,01 mm. A special unit i3 usod for fully sutomatic removal and sorting of
the kevs.

The adventares of the two colour injection moulding machines are high production
figures and universal apnlications-

Tae machines can be applied for
14} injection of ome pert in two different colours
2») injectien of two differeni or two identical gaz-ta in one

wtieies as an ocxample. Uherehy in a&éﬁﬁ@ %o %&e
machine spceial emphasis will bo l&iv;i on ';ts y&aﬁbg
this proceseing method,
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;wo movjds and in most cases two stondard types of machines were needed for the
sroduction, \

’MWenﬂaﬂn@eﬂwwm&noﬂmmdhfwmﬁm.mﬂ
rmumhﬂuss@dmﬂmmmmh{sﬁeﬂﬁhm
zolowr wok ploce, mmmmeﬂm.mmmw
mamlﬁmﬂmm”om&ammamﬂw stem,

Tﬁtiﬁtﬂhh&hhhﬂ%ﬂtn&mﬁta&mb&uﬂmwhonmm, ]

' MMMﬁ°t¢smw Mmmﬁfuﬂiynﬁdieh' plomatic
removal of the injected pacts, whereby in station | the first, in station I the sesond
or final injection takes place and in station Il the finished part is removed from the
machine, .




Figure 2 shows o rotating plate, complete with mounted mould for * ~ sroduction
of two colour covers for an elesivionl epplionce.

Wm«m keys which Restly e
19 remens of productivity san enly be mads wing o fully autometi= epetion and
ecendly for technical ressons cannot be mede of all wing the hendinserting methed.




C) The production of two colour finger keys for office mochine:

This process gives a good example of one of ihe possible uses for a twe colour
moulding machine. The production takes place on a two colour machine with

‘avtematic removal and sorting unit using a system which hos been patented by
Messrs. Engel.

In this case the machines are equipped with a shuttle plote instead of o rofuting
plate, The two colour keys ie. white - black or any required colour, are produced
ina 20 1o 26 cavity mould in @émuﬁewﬂwm This means, using two
mould, ¢ complete set of keys for the standard typewriter con be produced nﬁm%
without problems, Rational, becouse the kays, using the patented Engel system, are
sjected from the machine sprueles, with abielutely ne bus uuéwﬁ!iaf;:‘ onee
of 0,01 mm, Mmie!s are smywéﬁaéhaueﬁém,
seratching,

An autematic removel and sorting unit which is synchronized with the mochine,
tokes care of the removel and sorting of the keys. The unit also insures that there I
nM&MiﬁmwaﬁwM are ejected from the machine.

&&mhﬁmwmthn@mwmm, whle%dmhﬂ#ﬁﬁhﬂhﬂ”
M,ﬁwy%mwkﬁyw&mmm&hm&&ﬂﬁ
cheslutely 10 Rnishing work required and the keys can be trorsfered, olrendy serted,
#rom the soriing unit directly to the assembly line. An extremely semitive protection
device of the mould guards agoinst posiible foll~ouh and rejects. Aﬁiasmt;& |
warking opera “f“dhkwp&&eﬁmmﬁﬁﬁhsﬁw&ﬁ%ﬁn@iﬁsm

Mussrs . Engel have duigned two machines for thls typa of processing, namely the
ES 2F 60/100 and the ES 2F 300/300. The first one has a shot waight of S&gmsm‘
a wing force of 100 tons with on injection pressure of 1800 kﬂ/ﬁ:. p sacond

one has a shot weight of 200 grms and o locking force of 300 tons with an Injection
pressure of 2000 kg/cm2,
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Il Components of the two colour injection moulding machine

A) Machine constructions

The m of the ENGEL 2F Injection moulding mochine type 536@/]@
dﬂ?l%&hﬁmﬁnwlmﬁmwdm#m They
mﬁWﬂWm&éhhhMmdem
and front lighs for the Gutomobi le indwiry. They were thersfore designed fo be
edremely robust and sofe, lehthaw!hdlaﬁhrﬁdﬁqlm
m mhmﬁlﬂmm:}ﬁm:hﬁqﬁnﬂuwﬂqhm

For Instense, @ an alternative te the described application for the production of twe -
colow parts, the muchine con be wed productively with two different moulds. Or,
wing different calours in the twe cylinden, it Is ponible to inject both of them et
once in the same mould. In this way vury good colour contrasts can be oblained, By
mears of these various appiications it is pouible 10 we the machine productively even
In cases where the quantities to be produced are relatively small,




B) Control:

The control unit is designed on the same principal as the one used in the standard
machine. The complete control unit is installed In a separate cabinet which can be
~laced directly next to the mechine.

The cabinet also contalns the contro! apparatus for the eyhndu heating md, when
used, mould heating. |

There are three types of control which can be weds

1) Conventions! relay.control

ﬁ?mmmwhww

ﬁimmmm‘mbymm mmm M
switshes, heving the same voltags o the control unit, transmit the oper
to the contrel cabinet . _ - .
%Wﬂfm whit hwywﬂﬁkhtwm it mut be carefully pralusted from

sinee 19685, Aﬁ!mms wﬂmnﬂmmtymﬁdmwﬁﬁ&“ht
~However by the beginning of this yeor the demand had grown 1o such an extent, that
we found ounelves supplying more machines with electronic control then with the old
relay type control and therefore decided to moke It standard on our machines. Witheut
o doubt the working life of the electronic control unit is verynwchmrheum
of the relay control,




The function of the electronic unit Is more or uu the sae o that of the relay

control unit, in so far as there is the some voriation of control settings. However
the electrical - mechanical timers are replaced by electronic digit counters.

By the we of non-contact control the chance of breakdowns oceuring has been
reduced by approximate!y 70 %, also the time spent in finding ony foults which
moy eceur has been reduced to o minimum. The work belng simplified by the

incluslon of a fault finding selector switch in the system. This indicotes o ance,
[ust whare the breskdown has occured.

The mm & mm on the Md’ the canirol wnit end basically

The signals for the control are tronsfered from the lineor displocement tronsducens and
MMW«:m%ﬁfyd‘mmﬁum unit, The hydraulic pressures
are controlled by servo valves which are regulated from the control cabinet.




0.

Provision has been mode in the digital contre’ machines for the ne-:t steps, by
that we mean they can be hooked on to o computer if required.

Thereby making it possible for a batch of machines to work completely alene

without any supervision whatsoever,
V. ECONOMY
The ssanomd mwmammmﬁﬁm MEHIND
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